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In the matter of Swiss patent application 1 844/00 of August 23» 2000 



I, Dr, Kurt Suiter 

of Holzweidstrasse 8, 8340 HinwiL Switzerland, 
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ihfl Swiss patent application Identified above. 
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Flow sensor with a' housing 

The invention relates to a flow sensor according 
Lu Lilt: ^xttcuubl* u£ clai-ui 1- 
5 A known flow sensor of thio type comprises a. two 

part housing forming a measurina conduit, a semiconductor 
chip with a sensor arrangement 'ie arranged at the wall of the 
measuring conduit, jfor sealing, the semiconductor chip i« 
clampod botween the housing sections. 
10 This known solution has, howftv»r, thA disadvan- 

tage that it io not cuitod for applications \ehere there is a 
hicfh static or dynamic pressure in the measuring conduit. 

Honaa, it an object to provide a flow sensor 
with a housing that, ir necessary, is able to withstand high 
IS pxcasuro in the moaauring conduit and that is built-up in 
simple manner. 

This object is achieved by the flow sensor of 

claim 1 . 

Hence, according to the invention/ a sealing ring 
20 surrounding the measuring conduit ana the semi r.OTtduchor nhip 
is provided between the two housing sections. For connecL.Luy 
the semiconductor chip with hhA mj-rrnund-lngs, a foil with 
conductors is pressed against by the sealing ring and led to 
f.hp nntR-MR. Tn *nch »n *rramgem*nt , substantially the full 
pressure drop is over the sealing ring where iL can b« <*b~ 
snrhftd wpII . Th* semiconductor chip does not have to take 
over any sealing function. 

Preterably, the measuring conduit-, is formed by a 
groove in the surface o£ a first housing secLiuil- Fv* con- 
* 3fl nftcting fch« groove with th« surroundings, conn*cting ducts 
j can be provided, ©,g. in Lht; Tozzu of bores or holes, which 

j Rvt-ond r.hrox^gh one or both o£ jthe housing section*. The seal- 

j ing aring can be arranged at said xu.r£4,w around the groove. 

: This arrangement ailows to s«al ; tha measuring oonduit from 

j 35 all sides. J 

j ' Preterabiy, the semiconductor chip is arranged in 

a recess of the second hcusiuQ »bcLiun and iLt* top surface 
(i.e. the. aide with t/hR swnsn-r) is flush with the wall of the 
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measuring conduit such that there are as laminar flow correla- 
tions as possible. For exact ly 'posi hi nm"r»g hh« top surface of 
the semiconductor chip f the seune is Luuuliiny LUe Xlxst hous- 
ing section. Preferably, a spacer is provided *t Che bottom 
s l>£ the iece!s«/ which ypti^er is deformed elascicallV or Plas- 
tically by the pressure force of the housing sections and 
pushes the seual conduct ox' chijj ayain.se the first housing pac- 
tion such that an accurate and durable alignment of the cami- 
cuiidueLux (p&ilp with lhe jueasuriag conduit results when assem- 
XV bling the housing ceations- The spaeor oan o.g* bo formed by 
bumps at the bottom of the recess, 

The flew sensoxr acaording to the invention io 
suited for measuring 1 the flow of liquids or gases at normal 
or el ova tod pressure, 
is other preferred embodiments and advantages result: 

from the dependent claims as veil as tho now following da 
scription of a preferred entoodiment by reference to che fig- 
ured , whoroin 

Fig- 1 is an exploded view of a preferred embodi- 
20 roent of tho flow cencor, 

tfig, 2 Shows the tirst housing aarthi on as «^rt 
from tho second nouping acOtion, 

Fig. 3 shows the second housing w^rt-i an a* sef*n 
from tho first housing section/ 
ai> Fig, 4 shows a sectional view transversely to th« 

measuring conduit through the flow sensor in the region of 
the semiconductor chip, and 

Fig- 5 is a partial section of a possible embodi- 
ment of the semiconductor chip- 
*o The flow eeneor shown in the figures comprises a 

j first housing section 1, a second housing section 2 and a. 

j semiconductor chip 3 substantially clamped between Lhe liuu^- 

f : 

ing sections 1, 2. Pig. 1 shows fh«RR parts at a distance 

| from each other. In operation/ jhowevej., LUw housing sections 

(35 1, 2 lie on top at ftacih other rind semiconductor chip 3 

j cloKigped between them. 

A straight groove* ^ i« *~rrana#6. in a surface 4 of 

firot housing section 1, which forms, together with adjacent 
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second housing section 2, a measuring conduit . Two connecting 
dncfcfl f» Axhfind though second haus-tng «ftchiryn 2, in hbA form 
of bore^ or openings, which coni^ct the ends 3a t 5b of the 
measuring conduit to hh« «7ivi rapmeut . At "the outer side of 
»et-:uiia Uuuip4~uy sst-uLiuxi 2 Uh« uiuuths ul the cuxmecting ducts 6 
are surrounded by sealing? 7 suah that they can e.g, ba con* 
utscLed Lo a Lube Lo be measured. 

A possible set-up o 
shuwn in Fig. 5, xt cuu^riees a 



;E s ami conductor chip 3 ic 
semiconductor substrate 10 
with a sensor element integrate^ on ite top cide 11, It com 
prises, in conventional manner, 
perature sansors 13a, 13b . Tho 



a heater 12 between two cent- 
fcoraporaturo sensors 13a/ 13b 
are, when seen aloncr the Clow direction 14 of the medium to 
be measured/ in front of and after hoator 12 , such that their 
tempera cure difference is a ineapure of the flow velocity or 
maso flow. 

The sensor element is located on a membrane lb, 
which lies over on opening 16 ^tending through substrate 10. 

as can in particular be seen from Figs. A and 4, 
Demiconduotor chip 3 ic located in a recess 20 of the other- 
Wise flat inner surface of second honing fi*r.hinn 2 m wherein 
the aftnaor element ia facing thp measuxrixig conduit. It l£ 

conrmaatftd to a f I etxi hi «' f oi I H 

< 

tending out of the flow sensor, 
is provided in the second housing Rar.r.ion. Support foil 9 i& 
e.g. a thin plastic carrier on ^hich strip conducUoxy etxe 
ranged , The totax thicJcness ot 



carrying conductors and ex- 
Por this purpose, a idcutib 22 



100 |im. 



foi 1 9 is preferably less than 



A nnflfl n \* Arranged b«tw«*n reoQ^s 22 and 

Fgux pyxaml- 



groove 5 and rests against semiconductor chip 3 
dal bumps 21 are located ae spacers sit? tho bottom of receee 
20. Second housing section 2 'pr-pases semiconductor chip 3 
against fc'h* bumps 21, th«reb^ slightly daforming the latter* 
This guar aii tees LhaL st^dcunduczor chip 3 is flush with the 
wall of f*.hp curing ^ond\iit . J 

The burtips 21 are :^ii£«xybly an integral part of 
second hmming ARctlon 2. Th^y -ka not have to b© pyramidal, 
but they should taper to a tip in undwloiittud state such that 
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the tips cam be deformed by a small force > They can be de- 
formed in elastic or plastic ma oner - 

Rucetas 20 J^fc. two U:una versal sides 26a, 25b 
(Fig k 3) parallel to the meaeux-Lng conduit and two longitudi- 
nal sides 27a, 27b perpendicular to she measuring conduit* Ac 
the ends of one of the transversal sides 26b rscQscod eoo- 
Liuuu 28a, 2Bb <*x*e yruvfdwd. 'Between the recessed seccions 



28a, 28b, transversal side 26b 



le straight and forme a well 



defined scop, which allows to position semiconductor chip 3 



to the measuring conduit. The 



in oxact manna r perpendicularly 

recessed sections make sure thac the semi conductor chip 3 
doee not abut against any round sd comers of the rcccaa 20 
thac miaht have been caused by che production process. 

Recess 20 1b dimensioned ouch that 3omc apace re 

i 

mains between longitudinal sides 27a, 27b and semiconductor 
chip 20 cuch that the area between semiconductor chip 3 and 
tha bottom of recess 20 is coxflniinicating with the measuring 
conduit, This enaurea that both sides o£ membrane 15 (Fig. 5) 
are in contact with thej measuring conduit, stuch that the 
prccourc drop ovor membrane IS Le substantially zero, by 
means of whicn membrane, lb can b« prwHTit«d from being dam- 
aged by high static or dynamic pressure. 

as can bft rrrh from Fi.gs. 1, 2 and 4, a r«c©ss 30 
in first housing section 1 having the shape of an t*luuy*Le 



circle extends around groovy 5, 
into recess 30. When the sen* or- 
is pressed against, fchu TTinsr of s*cond housing section 
2 t thereby sealing tlxe measuring conduit to the ouL^ide in 
tne region or th* gap bp.nwRRTi t!ae housing ©actions 1, 2. 



Conductor foil 9 ;is 



bfthwonn RMiixig ring 31; and t;he 

section 2, For- better sipalin^, .* tie«Llcu;L paste 32 , such as 
silicone, nan he arranged in |th^ region of the crossing of 
foil 9 and tftsctULuy xJjtig : 31, j 

As r*ftn b<? coon frtomJPig- 3, B«miconductos: chip 3 
±0 j*Qt ar-iranged in Uhe cexiLwij u'C groove 5. Rarher, it is lo- 
cated clnRfvr ro *vi t end 5b t;han to entry end 5a of the meas- 



uring conduit- Since the medium 
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try end 5a to exit end 5b, the asymmetric arrangement of 
semiconductor chip 3 closer to ^xit end 5b leads to a more 
laminar flow at the point of measurement. 

The housincr section^ 1, 2 are preferably fabri- 
cated by injection, moulding techniques 
is inserted into races si 30 and 
ocrtcd into rcccoa 20. Now, qqu 
at strip conductor y . Then, the 
laid on top o£ each other and connected by meane of screws 
inserted into screw holes 34. 

The housing; BQction.3 lj 2 can be made from plas- 
tic and/or metal* In particular j tor High pre*flu-r*, it is pos- 
sible to fabricate the housing from an assembly of xtieLal arid 



plastic, the metal providino th 



Then, sealing ring 31 
semiconductor chip *i is i ri- 
sing paate 32 con be applied 
twn housing flftntinns 1 , 7 are 



a r^qnir*^ stability to the 



IS housing and the plastic being provided at the inner surfaces 



where good sealing and detevrtnat 



■jon prnpprf.1 as are required, 
an also be a sealing rib roade: 
; moulded directly into the 



Tn paarticulajr, aaaling ring 31 
nf a ««a"Mng mat«ri«1 inj^ntion 
housing sections. 

In the present «mbnriiTn«r?t , the connecting duets 6 
are located in second housing 6*cLiuu 2, Owe or both of them 
n/*n, h nwRVor , «lnn b» located itt, first housing section 1, On 



the other hand/ sealing- :ring 31 
end hovsina section 2, or there 
each of the housing sections 1 



(could also be muuiiL«d Ixi ts^c;- 
' aould be a sealing ring in 
.ctfld 2. 



The sensor described here can easily withstap-d a 
pressure af more than 25 bax~ ifi'diiueiitfiuii^d properly. It can 
be tififtri tor tlow mpasnrwnRnts o£ any type in gases and liq- 
uids* 

i 
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Surrounding said m«a5iiir- 
chip (3) i© arranged tet- 
jwnerein a toil (9) wir.h 



C||f claim 1 r.b«r»rtpr1 ?:eri 
iq* formed by A groove (5) 



li A flow sensor 
two housing sections (l r j 2) bei: 
conduit is formed, who^in, httzi 
a semiconductor chip campifM 
arreinged at a wall o£ the mcac 
ized in that a sealing *ing (2 
ing duct and said sertticqnductc^' 
rwreen the two housing sections 

conductors connoatcd to jtha ocmjucondu.citioi: chip i» pressed 
against: toy che sealing ring 11 if and is led to th* out- 
side, f '| 

2- The flow js ens on 
in that the measuring conduit 
in a surface (4) of at jeas't C alj o± the housing ftsnti otis 
(1/ 2), wherein, the sealing' r:mgj (31) surrounds Lhe 
groove (^>), and that twe? connecting ducts p-nd in thR 
groove <5), wherein the j connec ting ducts (6) extend 
through at 'Aftaat one of. jtha hi-nping sprfTons (1, 2 J - 

olC claim 2 characterized 
is arranged &t &a±d surface 
(4), and in particular in a rd<;^ss (30) In (Jie sux.£<tue 
(4). j 

4. The flow (sensor 
clflitn^ rhnranf.Rri 7Rfi in r th»f che measuring 
formed hy a groove (5) a surface 
ing ftflr.fcirm (1), ftnrt tOhrrtf. the 

substantially flush witpj, the will of the measuriuy cuii- 
rtnit *nd ia arranged in ;a recess (20) of a second houaing 
section (2) and is pressed ageii^L by uhe lirsst housing 

spnti on (1 r J . j 

if 1 

5, *h*s rio^; latiiiaor of claim 4 characterised 
1n thrtt bftfwRftri th* s«ftttjrrvnduc:or chip (3) and a hotttom 



3 , ilie flow j^ensor 
in t-.h^t th* KRaling riti^ 



ixlh « housing with at least 
en which a measuring 
on the housing flections, 
lncr a sensor element is 
jjfjdng conduit, character^ 



op any ul LIlh p-tttvediny 
ie measuring conduit is 

(4) of a first hous- 
!*<=jmiconduetor chip (3) i& 



of the recess (20) 



at lea&L uiik 
(9.1 ) r plaistt 
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tion& (1/ 2) on each ofcfy 

6. The flow 
ip. that the spacer (21) 



(2) . 

7. 2*he flow' 
6 characterized In chat 



iiif 
f 

lit 



dafn-rmftrt by a prwsaiar* from* ftxprtAd by housing *pc*- 



pi 



! 



>nsor j)pj£ claim 5 ch^vrActorix&d 
ejpjttprijsjies a plurality of buitp&z 
an undefottned stats, on 



preferably tapering to a (tip irjji 
the ljutuom ol x'eutfSH/ uxia particular that the 
bumps are an integral p«rt of iHha second housing section 



sensor ro£ one of the claims 4 to 
the recess (20) comprises a 



Jii 



to the mea^mring conduit, 



transversal side (26b) parallel^ 

which tma» cit ius ends iu recessed sections ;28a, 25t>) , 
*ueh that the transvessel e±de'J<26a) forme a etraight 
stop edge for positioning the semiconductor chip (3] per- 
is pendicularly to the measuring conduit. 



sensor jbfi any ol the ©receding 
that ttijs! foil (9) with conductors 



sensor &dfi any of the preceding 

1 1 1 

fcha,t fcncj- semiconductor chip (3) 



8* The flow' 
claims characterised in 

is sealed ac the sealing ring pall) by means of a sealant 
paste (32) . 

9. The flow 
claims characterized in 

comprises a membrane (1$) , on wftich the sensor element is 

the membrane are in con- 



axxangod, whorcin both siidob "of* 
tact with the measuring conOuiTjj 
drop over it is substantially zparo 



10. The florf sehsori 



claims characterised in 



is arranged closer to ail esdit: 3jfcd (5b) than to an entry 
end (5a) of tho zooacnrirLg ctpnjduit. 



such that the pressure 



that the 



of any o£ the preceding 
semiconductor chip (3> 



! ! P 



I 5 



:- 7 i 

■ , i 



1 
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The flow s 
housing section (1/ 2) 
(3) with a sensor 
chip (3) lies at a meae-ujp 
(5) in the first laousinc 
ie arranged between the 
(9) with conductors is 
scaling ring (31) and fci 
simple arrangement is a£ 



between ^jhich a a ami conductor chip 
The semi conduct or 



ffntr ca^fiuit forxeied by a groove 
^etrtiqi' (!) - a sealing rins (3'ij 
jjipubingl 



to! t^e outside between the 
second housing section. This 
Le jtio; wxfthstand high prftRs-urfi. 



i8 ll 
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PATENT 
S.N. 09/931,511 
0796/65739 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicants : Felix Mayer and Mark R. Homung 



Serial No. : 09/931,511 



Filed : August 16, 2001 



For : FLOW SENSOR IN A HOUSING 



Group A.U. : 2855 

Examiner : Harshad R. Patel 

Fax No.: 703-746-4416 



I iKfrfiy c*rtify itot tins pipit is bting tflu*mitKd liis dai* » C» 
No. 703-746-441& (Non-Fcc Amcndnicnc; ConwussiorKr of 
Patents <ind Trademaiks, I'.O. Uox 1 450, Akxandna. V A 223 13- 

Domki S. Powdtn P»W 

Rep No. 20,701 l«n umy 7, 2G04 

1 1 85 Avenue of the Americas 
New York, New York 10036 
(212) 278-0400 
January 7, 2004 



COMMUNICATION RE PRIORITY 

By Fax: 703-746-4416 

(Re: Mail Stop Non-Fee Amendment 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 223 1 3- 1 450) 

Sir: 

This follows the amendment mailed November 12, 2003. 
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PATENT 
S.N. 09/931,511 
0796/65739 



We are transmitting herewith a Verified Translation of the Swiss priority document for 
the present application, namely No. CH 1644/00 of August 23, 2000. Since US Patent No, 
6,591 ,674, of record, which we discussed with the Examiner by telephone following the filing of 
the above-referenced amendment* has an effective reference date that is later than the priority of 
the present application, the '674 patent is unavailable to support a rejection of the claims of the 
present application. 

It is respectfully submitted that the application is in condition for allowance; issuance of a 
Notice of Allowance is respectfully solicited. 



Respectfully submitted, 



COOPER & DUNHAM LLP 




Donald S. Dowden 
Reg. No. 20,701 



DSD:mg 



-2- 



PAGE 14)14 * RCVD AT 1)7/2004 4:17:30 PM [Eastern Standard Time] < SVR:USPTO-EFXRF-2/2* DNIS:7464416 * CSID:2123910525 * DURATION fmess):Q4-16 



